(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 



(43) International Publication Date 
23 June 2005 (23.06.2005) 




PCT 



(10) International Publication Number 

WO 2005/055980 A3 



(51) International Patent Classification : A61K 47/48 

(21) International Application Number: 

PCT/US2004/040660 

(22) International Filing Date: 

3 December 2004 (03. 12.2004) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

60/527,330 5 December 2003 (05.12.2003) US 

(71) Applicant (for all designated States except US): ARRO- 
GENE, INC. [-/US]; 8631 West Third Street, Suite 800E, 
Los Angeles, CA 90048 (US). 

(72) Inventors; and 

j (75) Inventors/ Applicants (for US only): LJUB1MOVA, Ju- 

I Ha, Y. [US/US] ; 1 14 19 Dona Pegita Drive, Studio City, CA 
! 91604 (US). BLACK, Keith, L. [US/US]; 1233 Roberto 



Lane, Los Angeles, CA 90077 (US). HOLLER, Eggehard 
[DE/DE]; Universitatregensburg, 93040 Regensburg (DE). 

(74) Agents: K1RCHANSK1, Stefan, J. et al; Liner Yankele- 
vitz Sunshine & Regenstreif, LLP, 1 100 Glendon Avenue, 
14th Floor, Los Angeles, CA 90024 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT,AU, AZ, BA, BB, BG, BR, BW,BY,BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT,LU, LV,MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, 
PH, PL, PT,RO, RU, SC, SD, SE, SG, SK, SL, SY,TJ, TM, 
TN, TR, IT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 
ZW 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY,CZ, DE, DK, EE, ES, FI, 

[Continued on next page] 



= (54) Title: POLYMALIC ACID-BASED MULTIFUNCTIONAL DRUG DELIVERY SYSTEM 




3 



00 
OS 
IT) 
IT) 

in 




(57) Abstract: A structured drug system that is 
useful for delivering a drug payload to a specific 
tissue or cell type is disclosed. The system is based 
on purified polymalic acid. This polymer isolated 
from natural sources is biocompatible, biodegradable 
and of very low toxicity. The polymer is extremely 
water soluble and contains a large number of free 
carboxyl groups which can used to attach a number 
of different active molecules. In the examples 
disclosed N-hydroxysuccinimide esters of the carboxyl 
groups are used to attach such molecules. The active 
molecules include monoclonal antibodies to promote 
specific cellular uptake and specific pro-drugs such 
as antisense nucleic acids designed to modify the 
cellular metabolism of a target cell. The pro-drugs are 
advantageously linked by a somewhat labile bond so 
that they will be released under specific conditions. 
In addition, the system contains amide-linked valine 
to encourage membrane disruption under lysosomal 
conditions. Polyethylene glycol groups are attached 
to extend the drug system's circulation half-life. In 
addition, fluorescent reported groups can be readily 
included to aid in visualizing and confirming drug 
system targeting. The drug system can deliver 
treatments for a wide range of diseases and is specially 
advantageous for treatment of neoplasms. 
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